The purpose of this study is to assess the degree of employment discrimination against young people in the Ile-de-France region according to their place of residence by considering several spatial scales in order to measure the effect of the reputation of the administrative department or county (specifically Paris and Seine-Saint-Denis), the town or municipality, and of the local neighborhood. The evaluation is carried out using experimental testing-type data that we developed following a protocol that allows us to examine the specific effects associated with each of these three spatial scales on access to employment, as well as their combined effects. We are interested in discrimination regarding two specific occupations within the restaurant/catering industry, namely waiters and cooks, and we consider the impact of two levels of qualification. For each of these profiles, we constructed six fictional candidacies consisting of young men who were similar with the exception of the testing feature which differentiates them, namely their place of residence. Between October 2011 and February 2012, we studied 2,988 candidacies that were submitted in response to 498 job offers posted in the Ile-de-France region. This study consists of a statistical and econometric analysis of the responses that we obtained to these applications.
Introduction
The place where you live can have a decisive influence on the chances of obtaining a job for several reasons. First, the physical distance between the place of residence and the available jobs complicates the job search process and decreases the chances of leaving unemployment according to the so-called 'Spatial mismatch' effect (for a review of the literature on this subject, see Gobillon et alii, 2007, or Hellerstein and Neumark, 2011) .
Second, the socio-demographic composition of the geographical area affects the chances of accessing employment through neighborhood, peer, or social media effects, all three of which play a major role in the search for employment (see Galster, 2010) . Furthermore, the presence of local amenities, and notably the endowment of public sector employment, and subsidised employment influence the employment and unemployment dynamics of the localities. Finally, employers can have particular preferences for workers from a certain locality regardless of the commuting time between the place of residence and the workplace.
In this particular paper, we seek to discern discriminatory employment behaviour tied to the place of residence according to the third mechanism.
Measuring discrimination in hiring is based on the method of testing. This method allows one to compare, all other things being equal, the access rates to employment opportunities of fictional candidates that are similar by design in all respects except for the characteristic whose impact is the focus of the test. A test of access to job interviews (« Correspondence Testing ») allows one to measure an effect specific to the place of residence independently from the impact of skill mismatches of the residents or from the physical distance to the job, i.e. other channels which are frequently advanced in the literature pertaining to a localisation effect. It consists of drafting and sending two fictional yet realistic curriculum vitaes which are similar in all respects except for the non-productive characteristic whose influence on the hiring process we seek to assess: in this case the place of residence.
Both job applications are sent simultaneously in response to the same job offers. The testing method allows one to control for the effects of other determinants of the access to job interviews because the candidates are completely fictional, and the job applications are sent by the researchers themselves. For these reasons any observed differences in the responses on the part of firms cannot be attributed to a selection bias, unobserved heterogeneity, network effects, or different levels of search motivation. Furthermore, the characteristics of the job offers and the skills needed to complete the tasks, as well as the type of enterprise, are observable. This type of experimental approach has already been successfully implemented in halshs-00870044, version 1 -4 Oct 2013 order to measure the interacted effects of the place of residence and the ethnic origin on the chances of being called for an interview in the United-States by Bertrand and Mullainathan (2004) . In France, an early paper authored by Duguet et alii (2010) showed the statistically significant effect of the place of residence independently of the ethnic origin for the accounting profession. Petit et alii (2013) confirm that same effect for the waiters, while L'Horty et alii (2012) find a stronger effect of the locality of residence for computer scientists who are women of French origin.
In all these papers dealing with employment discrimination based on the place of residence, and more generally in the literature on neighbourhood effects, the definition of the boundaries and scope of the neighborhood are rarely questioned. Similarly, when the effects of the location are mentioned, the size of the region is rarely specified. This is not to say that the notion of region such as the neighbourhood necessarily corresponds to a specific and precisely determined geographical area. Nonetheless, the measure of a neighbourhood effect may vary a priori according to the boundaries of the region, and therefore it is interesting to consider incorporating larger or smaller scales into the analysis. It is also important to investigate whether the effect of the neighborhood can be sensitive to its urban environment. Does living in a disadvantaged neighbourhood, which is typically labelled as a geographical priority area of the city (in the French context), have the same effects if that area is located in a more advantaged locality or a less advantaged one? This study's novelty lies in the experimental measure of neighbourhood effects derived from a multi-level protocol that allows one to decompose the effects specific to the department, to the locality, and to the address of the subject. This protocol was applied to the Ile-de-France region in order to compare some neighbourhoods in Paris to some addresses from SeineSaint-Denis which are located in favoured as well as less favoured areas.
The study is organized as follows. Section 2 surveys the results of several previous works done in France using similar methods. The third section of the paper describes the protocol that was used to build the database, while the fourth and the fifth sections present the results and describe the econometric methods. Finally, the last section discusses the implications of these results for public policy recommendations.
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Data Collection Protocol
If one seeks to evaluate employment discrimination related to the place of residence, there needs to be a comparison of the access to employment of individuals who are similar in all respects except for the location of their residence. By taking account of all other explanatory factors of the individual's situation on the labour market, we ensure that it can only be linked to their place of residence. This involves comparing the chances of hiring of two candidates for which the only difference between them is their place of residence. These candidates must therefore share all the individual characteristics (sex, origin, age, marital status, mobility, extra-professional activities), the same human capital (degrees, experience, technical and language skills), exert the same job search efforts, display the same level of motivation, apply to the same type of vacancies for the same positions at the same time. At this early stage of the recruitment process, involving only applications and callbacks, we are holding the level of motivation and the level of job search fixed.
These difficulties that are particular to assessing the degree of discrimination are overcome, all other things being equal, by using a methodology consisting of a controlled experiment called testing. In principle, it consists of drafting from scratch two fictitious résumés which are perfectly similar in terms of qualifications and career paths. The only significant point of distinction that is apparent in these two applications is the one whose impact on access to employment we seek to assess (for example, the place of residence). Both resumes are sent simultaneously in response to the same job offers at the same companies. Since both applications are perfectly similar with the exception of one feature, any significant gap in access to interviews between these two fictitious candidates cannot be attributed to anything else but the isolated effect of this feature. Our measure of access to employment is the discrete and observable event of whether or not the applicant received a call-back for an interview.
The data employed in this study were constructed using the method of testing and were derived from an experimental protocol. The experiment consisted of sending over 3,000 applications drafted from scratch in response to a sample of job offers that were posted between October 2011 and February 2012. In this section, we present in detail how the data were collected.
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Six Locations
Six young candidates' very similar resumes were drafted from scratch. They differ only in their place of residence, which appears explicitly in their application. The places of residence of the six fictitious candidates are selected in order to measure three distinct effects on the access to employment, all other things being equal: the effect of the reputation of the administrative department of residence (similar to a county), of the locality (or municipality) within that same department, and of the neighbourhood within that locality (Figure 1 ). We first chose two departments that were geographically close to each other yet quite differentiated in terms of the average standards of living of their residents, Paris and the department of Seine-Saint-Denis. Within each department, we chose three addresses in neighbourhoods or localities having very distinct reputations but situated close to each other.
The geographical proximity of these locations facilitates the measurement of the neighbourhood effects given the travelling distance to work. Notes: "Gross rate of exit from unemployment" corresponds to the exit rate from unemployment from the locality, where the transition is the return to employment. The "net rates of exit from unemployment" are, in turn, derived by calculating the rate of exit from unemployment that the locality would have if the job seekers had the same composition as those in Ile-de-France.
The access-to-interview rates of the 6 candidates were compared on a pair-wise basis for the purposes of isolating several effects, which are summarized in Table 4 . It is important to note that these effects are interpreted holding all other factors constant, and in particular holding the distance to work fixed. 
Choice of two occupations working in tight labour markets: waiters and cooks in restaurants
The methodology of testing is particularly costly to implement, and thus it is beyond the scope of our paper to examine all the occupations comprehensively. We elected to select certain occupations within the same industry for which there is a high degree of market activity, i.e. effective supply as well as effective demand. Indicators for the degree of labour market tightness within this "employment Pole" were used to select the occupations that were included in our testing procedure. We chose occupations for which the number of unemployed workers and the number of job offers in Ile-de-France were substantial. By selecting an occupation with a high number of job seekers, one limits the probability of detection of a suspicious job application when a large number of resumes are sent simultaneously. By selecting an occupation characterized by tightness in the labour market, one limits the number of refusals from employers with or without discriminatory behaviour.
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This methodological precaution proved to be particularly useful in the context of an economic recession. Nevertheless, the somewhat high success rates of applicants in an occupation with a tight labour market have a counterpart in terms of discrimination: the call-back process becomes less selective, and it is therefore more difficult to observe discrimination in hiring under these conditions. We elected to carry out our testing in a context that should lessen the degree of discrimination in hiring.
Among all occupations with tight labour markets, we have chosen occupations in the restaurant industry because restaurants are spatially widely dispersed in Ile-de-France. As the location of our candidates is given in his/her application, it is believed that the dispersion in distances from homes to workplaces will be sufficient to evaluate the effect of residence regardless of transport time between residences and workplaces. On this basis, two occupations were subjected to testing in the restaurant industry: cooks and waiters. 1 These two occupations are characterized in particular by their exposure to customers, which may play a role in discrimination in hiring (Neumark et alii, 1996) . Statistics on this industry are provided in Appendix 1. For each of these two occupations, two skill levels were examined:
skilled jobs requiring a degree of level IV (the French BAC-PRO, an high school diploma specialised in a profession) and less-skilled jobs requiring a degree of level V (the French CAP that is a vocational certification inferior to a high school diploma).
Similar fictitious candidates
The applications that were sent in response to the same job offers are perfectly similar in terms of productive characteristics and individual characteristics other than the one from which the effect is subjected to testing, namely the place of residence. In particular, these These qualifications have been obtained in the context of an apprenticeship (two years for a CAP only and four years for CAP followed by a professional high school diploma). The qualifications of all candidates are listed in Table 5 . Since leaving the education and training system, the six most qualified candidates that are cooks or waiters have accumulated seven and a half years of experience in three different establishments. It is mentioned in their job application that one of the restaurants where the candidate has worked was a gourmet type, and the other two were of the traditional type. The six less-qualified candidates worked in three different restaurants, all of the traditional type, since getting their CAP four and a half years ago. None of the candidates has reported a period of unemployment: they were all employed when they applied for the job. In total, we have drafted 24 fictional applications (CV and cover letters of application): six duplicate halshs-00870044, version 1 -4 Oct 2013 profiles for two occupations (cooks and waiters) and for two levels of qualification (skilled and less skilled).
Marginal differentiation and the permutations for job applications
Since the applications were sent in response to the same job offers, they had to include some elements of differentiation. These differences relate to the presentation of the resumes while To avoid having the style or content of a particular application systematically influencing the selection of companies for a particular candidate (and this risk despite the precautions taken during the drafting of the application), we have developed a system of random rotations between the CVs of the identities of the fictitious candidates. The sources for the listings of job offers were alternated between the candidates throughout the job search process.
Collection of job offers and field testing
Websites from 'Pôle d'Emploi' and from 'L'Hôtellerie-Restauration' that centralize most of the employment opportunities in the catering sector were consulted daily in order to collect job offers. We sent applications to all offers that were relevant for the study that were available on the two websites, insofar as the employer allowed a contact by either regular post or by email.
3
All job offers for waiters or cooks requiring a CAP or a professional high school diploma in either fixed-term or permanent contracts and located in Ile-de-France fall within the scope of the study. We tested all the offers that became known to us from mid-October 2011 to early February 2012. A total of 498 job offers from separate establishments were subjected to 2 The provincial cities where the candidates have completed their formation and started their careers are Compiègne, Orléans, Angers, Le Mans, Evreux and Chartres. 3 We have excluded the offers in which the employer required a telephone call or an on-site meeting.
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testing: 253 job offers for cooks and 245 job offers for waiters. This corresponds to sending 2,988 applications (6 x 498).
We modelled the outcome of obtaining a job interview. In the event of a success, however, no candidate was sent to an interview for the following two reasons related to methodology.
First, physically sending candidates for interviews would introduce a bias due to the subjective judgment by recruiters of the appearance, behaviour, or personality of candidates.
As this inevitable bias is unobservable to researchers and cannot be controlled for, it would generate a flawed measure of discrimination in hiring. We believe that as long as the organizing and arranging of interviews generates a cost to the recruiter, he/she will only convoke candidates who actually have a fair chance of obtaining the job. We therefore assume that discriminatory behaviour on the part of employers occurs primarily during the selection of written applications of candidates who are granted an interview (for which the potentially discriminating factor is the residence explicitly appearing on the resume). There are also no photographs of the candidates on their written applications. Second, the process of data collection is simplified, so that for a given time period (of about four months in this case), we are able to generate a more substantial sample size (nearly 500 job offers were tested).
Applications in response to the same job offer were usually sent on the day of release of the offer by e-mail from the mailbox of each candidate, or by the post. In the latter case, applications were mailed from various post offices in Ile-de-France in order to reduce the risk of detecting patterns in our testing procedures.
The response is considered to be positive when the recruiter invites the applicant to an interview, or if he/she conveys interest in obtaining more information on the present situation of the candidate or on his qualifications. However, the response is considered negative if the recruiter formally refuses the application, or if there is no reply.
Descriptive Statistics on Success Rates
We first present descriptive statistics drawn from the data set that is generated from our testing experiment on the success rates of different profiles of candidates. These call-back
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rates for invitations to a job interview give a general idea of the extent of discrimination, but it is important to confirm whether the differences observed are robust to the inclusion of several different characteristics of the job offers. Indeed, while the characteristics contained in the resume sent in response to each offer are similar, except for the place of residence, the job offers are in turn very diverse in nature. In the following section we take into account the characteristics of the offers.
Success rates by place of residence of the candidate
Overall, 38.5% of job offers that were subjected to testing led to a positive response for at least one of the six fictitious candidates. The positive response rate is slightly higher for cooks (41.9%) than for waiters (35, 1%), reflecting a looser labour market in the case of the latter (Table 6 ). This finding is consistent with what was reported in the survey data contained in The Labour Force Needs, conducted by 'Pôle d'Emploi', in which employers at hotels, cafes, and restaurants reported having greater difficulty recruiting cooks (45% in Paris and 59% in Seine-Saint-Denis) than waiters (38% in Paris, 25% in Seine-Saint-Denis) (see Table A2 of the Appendix). The response rate is globally satisfactory, and even higher than that obtained in the testing investigations carried out by Duguet et alii (2010) and Petit et alii (2012) . A first indication of the results is presented in terms of gross success rates cross-tabulated for each type of candidate (Table 7) . We note that the pattern of gross rates of success according to the neighbourhood quality for cooks as well as for waiters, and for skilled occupations as well for the less-skilled occupations, are in line with our expectations. We also note that success rates are lower for the least qualified profiles than for the most qualified ones, and they are generally higher for cooks than for waiters. t-statistics and confidence intervals were calculated using the bootstrap method based on 10, 000 draws. To proceed further, we must test whether these differences in success rates are significant.
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The purpose of Table 8 is to test the pair-wise differences in success rates in order to determine if they are significantly different from zero. The first part of the table lists the estimates of the effects of the department (Paris compared to Seine-Saint Denis) conditional on the neighbourhood of residence, occupation, and level of training. We discern the expected sign of the effect of the department for almost all of the profiles of candidates, and these estimates are statistically significant. The effect is often of high magnitude, with halshs-00870044, version 1 -4 Oct 2013 differences in success rates across departments being much higher than is the case for the other spatial scales. It is noteworthy that the effect of the department is still much stronger than the effect of neighbourhood.
The effect of the locality (or town) is shown in the section "Intermediate versus Advantaged
Effect" corresponding to the Seine-Saint-Denis row. We compare the effect of living in the town of Bondy rather than in Raincy. We actually found a significant effect but only for the most qualified waiters, for whom the difference in success rates is 6.76 percentage points.
There is also an effect of the type of area (i.e. disadvantaged versus intermediate) conditional
on the department, but it is less marked than the effect of the department conditioned on the neighbourhood. This former effect is significant only for certain profiles and for certain neighbourhoods. The effect of the disadvantaged neighbourhood versus the intermediate neighbourhood is significant at 10% level for less-skilled cooks in Seine-Saint-Denis and for the skilled waiters from Paris.
The estimated effects are almost always more pronounced for waiters than for cooks. One possible interpretation of this result is that the market for cooks is a bit tighter, which makes discriminatory behaviour more costly for employers. Another interpretation is that the waiters are in face-to-face contact with customers, which can potentially constitute an additional source of discrimination. A server has to master customer relations, which requires strong interpersonal communication skills. Employers could display prejudice by believing that living in a poorer area could be associated with lower expressive and communication skills of candidates. Discrimination related to the place of residence against waiters would be a case of statistical discrimination evoked by Arrow. This interpretation is consistent with the results of an earlier study derived from French data, which indicated that discrimination is more pronounced in France for professions and occupations that interact with the customers.
This would explain why foreigners face greater difficulties accessing employment in the large urban centers where these occupations are concentrated (Bouvard et al, 2008) . The t-statistics were calculated using the bootstrap method done over 10 000 draws. Notes : For example, to measure the effect of the disadvantaged neighbourhood compared to the advantaged neighbourhood, we subtract the success rate of the disadvantaged neighbourhood from the rate of the advantaged neighbourhood. The difference is negative, meaning that there is a preference for the advantaged neighbourhoods *** significant at the 1% level, ** at the 5% level, and * at the 10% level halshs-00870044, version 1 -4 Oct 2013 The analysis is restricted to job offers for which the candidates from compared groups received different responses (1 st accepted, second rejected, and vice versa). This is the exact binomial test of equal treatment. *** significant at 1%, ** at 5%,* at 10% Notes : A significant test statistic in the column ''Alternative P1 < ½ ' means that dept. number 93 was preferred, a significant test statistic in the column ''Alternative P1 > ½ ' means that department number 75 was preferred.
In order to conduct a more formal test for the existence of discrimination, we conduct a binomial test whose null hypothesis is that no group is preferred over another. These results
are listed in Table 9 . We conclude that there exists discrimination on the departmental level for all profiles except for the least-skilled cooks and those who are more skilled but residing in a disadvantaged neighbourhood. We conclude that there is a disadvantaged neighbourhood effect that is limited to unskilled workers in Paris, whether they are waiters or cooks.
Effects of the location of restaurants
This first set of results is interesting, but it seems useful to distinguish between the location of restaurants as opposed to solely the location of the candidates. Table 10 shows the success rate depending on the location of the job offers, and we find that there are significant differences according to the place of origin of the offers. In the same vein, Figure 1 shows synthetic levels of success rate and the differences by place of residence for both occupations at the unskilled level, taking into account the location of job offers. We do see significant differences in the success rates between the different profiles of candidates according to whether the offers are located in Paris (left side) or outside of it (right side). 
Econometric Estimates
In our experimental protocol, we do control for the characteristics of job seekers, but we do not control for the attributes of job offers made by companies. It is therefore necessary to verify whether the results generated by the descriptive statistics depend on the specific characteristics of the job offers. To determine, all other things being equal, the effects of the department and the type of neighborhood on the probability of obtaining a positive offer, it is possible to use a discrete choice, logistic model. Our specification is:
( 1) with p ij being the probability that the application i to the offer j is accepted X: level of education, the position wanted (cook or server), characteristics of the job offer QD: being located in a disadvantaged neighborhood DEP: being located in the department of Seine-Saint-Denis.
Model 1 of Table 11 shows the results obtained when we impose a restriction on the coefficients to to such that they are invariant with respect to job offers. The estimating sample contains all 2,988 observations for which an indicator is observed for each qualitative variable regarding both the candidates and the job offers.
The results confirm a very marked effect of the department and a strong neighborhood effect, albeit of lower magnitude. Table 12 presents the marginal effects 4 that are obtained from these results. The negative effect discerned for Seine-Saint-Denis is 9.3 points, and the effect of the disadvantaged neighborhood in Paris is 4.65 percentage points. This effect for the department is expressed in absolute value terms and has a magnitude comparable to the positive effect of holding a professional high school diploma relative to a CAP. The impact of living in Seine-Saint-Denis can also offset the advantage enjoyed by cooks relative to waiters, which is attributed to the difficulties in recruitment in this occupation.
The interacted effect of the department and the neighborhood is of the opposite sign, which means that a disadvantaged neighborhood is less detrimental when one lives in a department that is already disadvantaged. The penalty associated with hiring people from disadvantaged neighborhoods is higher in Paris than in Seine-Saint-Denis.
Models 2 and 3 of Table 11 introduce a hierarchical structure (Bryk and Raudenbush (1992) , Hox (2002) ). They allow one to take account of the structure of the data obtained with the testing procedure and to test the sensitivity of coefficients associated with the effects of the department and neighborhood to the characteristics of job offers. The objective is to control for the observable effects and to adjust for the unobservable influences associated with job offers to which CVs were sent. The form of the hierarchical model allows for parameters as follows:
The parameter is a linear combination of the average effect for each offer expressed by the coefficients , which is a fixed effect related to the characteristics of offers, and a random disturbance term . The variable d75 equals 1 if the job is located in Paris and 0 otherwise, and the index k refers to the firm.
Model 2 corresponds to the case where only varies according to the offers. This model is identical to a logit model with random effects. The intra-class correlation is strong because more than 80% of the total variance is explained by the hierarchical structure of the data.
When taking into account this dimension of variation, the marginal effect associated with the department and the neighborhood fall considerably, but it remains large and statistically significant.
Model 3 integrates three elements associated with the offers that may affect the coefficients of the department and the neighborhood. Several tests were performed and only the coefficient changes significantly depending on the location of the job offers. 
Conclusions
We have shown that the residence of a job applicant could have an effect on the chances of access to employment according to several spatial scales. This effect of residence exists at the departmental level , and it is very strong in the case of Seine-Saint-Denis. This effect also exists to a lesser extent at the level of the neighborhood of residence. The two effects are cumulative while partially offsetting, and they are important in magnitude, since living at a ``good address`` can triple the chances of being invited to a job interview. Living in a disadvantaged neighborhood is less of a handicap when the applicant lives in a disadvantaged department. residence (Duguet et al [2010] , L'Horty et al [2012] , Small et al [2013] ). Our findings dovetail with the point that the applicant`s place of residence sends a signal that may capture a combined effect of the department, the town or municipality, and the neighborhood. It appears that unemployed workers have a strong incentive to change their place of residence, both the neighborhood but also the department. This phenomenon has the potential to reinforce the spatial disparities in access to employment by promoting the spatial concentration of job seekers.
The place of residence plays an active role in the individual determinants of return to work through the behavior of employers who select candidates based on their address. Until recently the existence of discrimination in employment related to the place of residence, as opposed to discrimination based on gender or ethnic origin, was not discerned in France. At the present time, discrimination based on the place of residence is not among the criteria upon which discrimination is forbidden by law. (Article 225-1 of the Criminal Code).
To explain the effect specific to the place of residence, we turn to sources of statistical discrimination, that is to say discrimination based not on preferences but rather on information available to the employer. In the absence of perfect information about the productivity of job applicants, employers attribute to these individual candidates what they think are the average characteristics of populations represented particularly in these neighborhoods, i.e. French immigrants with vulnerable incomes and unstable employment situations. Based on these perceptions, the place of residence could be perceived as a signal of lower professional reliability or of an undiversified social network.
In a similar vein to the case of discrimination based on ethnic origin, which may affect immigrant inhabitants or their descendants, groups that are overrepresented in the ZUS -, it seems to us that the existence of discrimination due to place of residence justifies the implementation of remedial policies. We think of features of urban policy that are targeted at disadvantaged neighborhoods, for which there might exist a new source of justification. We think more broadly of all public policies that should take better account of the territorial criteria in their implementation, especially for social and employment policies. We also think that discrimination based on place of residence should be legally recognized, and that it becomes a ground of discrimination that is prohibited by law.
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Appendix 1 Additionnal information on the restaurant industry in Ile-de-France 
